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INTRODUCTION 


During the period between June 1986 and September 
1986, the Aeronautical and Ast ronautical Engineering 
Research Laboratory (AARL) at The Ohio State University 
( OSU ) in Columbus, Ohio, conducted tests in the 6"X22" 
Transonic Blowdown Wind Tunnel to determine the two- 
dimensional lift, drag, and pitching moment coefficients for 
three airfoils designated AMES HI-120, AMES LOW-12, and AMES 
HI-8. These tests covered a Mach number range of 0.20 to 

0.86, Reynolds numbers between 2X10® and 6X10®, and angles 

of attack between 0° and 13° as directed by the NASA Project 
Engineer, Mr. Ray Hicks; each model was not run at every 
condition. This work was performed under NASA Grant NAG-2- 
401, Analysis of Two Advanced Transonic Airfoils. 

MODEL DESCRIPTION 

The models used in these tests were constructed of 
aluminum power in an epoxy matrix, molded into the airfoil 
configuration. These models were cast with the pressure 
taps and internal tubing in place so that there are no dis- 
ruptions of the finished surface caused by seams for 
openings in the model. The models span the entire 6-inch 
width of the wind tunnel with smoothly rounded fillets be- 
tween the perpendicular surfaces of the airfoil and the 
mounting blocks used to position the model inside the 
tunnel. This design was chosen to eliminate any steps, 
sharp edges, or corners which would disturb the smooth flow 
of air as it approaches the model. The surface of each 
model is finished with an enamel to produce as smooth a sur- 
face as possible. 

The 50 pressure taps distributed along the upper and 
lower surfaces of the model in a chordwise direction are 
connected by tubing which passes through the mounting blocks 
to an externally mounted Scanivalve which operates through 
guillotine cut-off valves. This arrangement allows for 
pressure measurements to be taken when the tunnel conditions 
have reached a steady state. 

TUNNEL DESCRIPTION 

Figure 1 shows a schematic representation of a blowdown 
wind tunnel. For a detailed description of the AARL wind 
tunnels and operating procedures, please refer to AIAA Paper 
No. 78-1118, "Testing Techniques and Interference Evaluation 
in the OSU Transonic Airfoil Facility", which is included 
with this report as Appendix A. 


TEST RESULTS 


Data from these tests are presented in Tables I, II, 
and III and summarized in plots. Figures 2 through 40. 
Copies of the pressure distributions for each run, together 
with a magnetic tape were forwarded to Mr. Hicks in 
September 1986. 


THE OSU AIRFOIL TEST FACILITIES 



Schematic of Two Dimensional Wind Tunnels 


Features* 

A low turbulence level facility with 6" x 22” test section 

Near on-line data processing - hard copy printout and plots 
available immediately after test 

A high Reynolds number facility with 6" x 12” test section 

Airfoil models are low cost, molded aluminum-epoxy with 
graphite for strength; 4 inch to 6 inch chord with more 
than 50 pressure taps. 

. / 

Models can be changed quickly between two facilities 
Up to 40 test runs per day 


FIGURE 1 
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.0110 

-.121 

2457 

0 .60 

5.42 

4.0 

1.016 

.0130 

-.114 

245e 

0.60 

5.P7 

4.0 

1.016 

.0124 

-.113 

2460 

0.70 

5.44 

4.0 

0.997 

.0483 

-.139 

2463 

0.70 

5.65 

3.0 

1 .053 

.0265 

-.157 

2464 

C • 7 0 

5.53 

2.0 

0.952 

.0173 

-.153 

2465 

0.70 

5. *=0 

1.0 

0.838 

.0113 

-.152 

2466 

0.70 

5.84 

0.0 

0.669 

.0073 

-.144 

2467 

0.70 

5.85 

4.0 

0.997 

.0475 

-.139 

2468 

0.75 

5.74 

4.0 

0.819 

.0696 

-.133 

2465 

0.75 

5.c4 

3.0 

0 . 8 2 e 

.0551 

-.150 

2470 

0.75 

5.62 

2.0 

0.866 

.0436 

-.174 

2471 

0.75 

5.82 

1.0 

0.e39 

.0198 

-.186 

2472 

0.75 

5.75 

0.0 

0.701 

.0135 

— .169 

2473 

0.78 

5.*e 

0*0 

0.593 

.0251 

-.159 

2474 

0.78 

5.56 

-1.0 

0.505 

.0166 

-.157 

2476 

C .7 7 

5.45 

1.0 

0.675 

,039q 

-.161 

2477 

0.77 

5.6* 

2.0 

0.736 

.0564 

-.163 

247 8 

0.77 

5.45 

3.0 

0.804 

.0717 

-.166 

2466 

o.eo 

5.64 

0.0 

0.503 

.0392 

-.153 

2487 

C .8 0 

5.60 

-1.0 

0.4 18 

.0269 

-.151 

2488 

0.80 

5.54 

1.0 

0.57e 

.0521 

-.153 

2489 

0.80 

5.62 

2.0 

0.648 

.0617 

-.158 

2450 

0.82 

5.4e 

2.0 

0.615 

.0652 

-.163 

2491 

0.82 

5.73 

2.0 

0.595 

.0639 

-.155 

2452 

0.82 

5.50 

1.0 

0.525 

.0554 

-.153 

2493 

0.82 

5.73 

0.0 

0.420 

.0365 

-.145 

2494 

0.82 

5.59 

-1.0 

0.330 

.0262 

-.148 

2495 

o.es 

5.76 

-1.0 

0.2C4 

.0300 

-.135 

2496 

0.84 

5.62 

-1.0 

0.26 1 

.026 7 

-.141 

2497 

0.83 

5 . f 1 

0.0 

0.408 

.0360 

-.156 

2498 

c .es 

5.5e 

1.0 

0.496 

.0565 

-.157 

250 C 

0.86 

4.95 

-2.0 

0.041 

.0431 

-.098 

2501 

0.86 

5.49 

-2.0 

0.025 

.0331 

-.092 

2502 

0.86 

5.42 

-1.0 

0.183 

.0327 

-.126 

2503 

0.86 

5.69 

-1.0 

0.190 

.0320 

-.129 

2504 

0.86 

5.«=4 

0.0 

0.322 

.0376 

-.144 

2505 

0 .85 

5.65 

1.0 

0.447 

.0443 

-.157 

2506 

0.85 

5.59 

2.0 

0.539 

.0701 

-.155 

2507 

0.85 

5.26 

3.0 

0.62e 

.0789 

-.163 

2508 

0.85 

5.45 

3.0 

0.624 

.0801 

-.162 

25 1 C 

0.85 

5. ?9 

4.0 

0.708 

. 0 8 P 6 

-.169 
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TABLE III pg 2 


AXES HI-120 
IK 6 X 22 TUNKFL 


FliK 

KLHPFR 

MCH 

MHPEP 

REYNOLDS 

MhRER 

ALPHA 

CL 

cn 

hake 

2511 

0.83 

5.61 

2.0 

0.577 

.0**6 

•25 1 2 

0.83 

5.73 

3.0 

0.627 

.0760 

2513 

0.83 

5.36 

*.0 

0.714 

.090* 

2816 

0.20 

2.?e 

0.0 

0.56* 

.0067 

28 17 

0.20 

1.90 

2.0 

0.743 

.0102 

2816 

0.20 

2 . ?2 

2.0 

0.750 

.0103 

26 1* 

C.*0 

2.1 ' 

*.U 

0.9*5 

.01*2 

2820 

0.21 

2.29 

6.0 

1.057 

.0222 

2821 

0.20 

2.02 

e.o 

1.16* 

.037* 

2822 

0.21 

2.*=* 

10.0 

1.166 

.06*3 

2823 

0.21 

2.38 

11.0 

l.Eie 

.085* 

282* 

0.21 

2.39 

12.0 

1.2*2 

.1155 

2825 

0.21 

2.3e 

13.0 

1.197 

.1502 

2826 

0 .*0 

*.10 

0.0 

0.5e9 

.0068 

2828 

0.*1 

*,e0 

2.0 

0.757 

.0067 

2829 

0.*1 

*.2e 

*.0 

0.531 

.0125 

2e30 

0.A1 

*.■36 

6.0 

1.056 

.0202 

2831 

0.*1 

*.55 

e.o 

1.231 

.0356 

2e32 

0.*1 

*.3* 

10.0 

1.2*0 

.06*2 

2835 

0.*1 

*.*=3 

11.0 

1.190 

.oe7s 

2836 

0.60 

6.48 

5.0 

1.122 

.0162 

2837 

0.61 

5. S3 

6.0 

1.23* 

.0229 

2838 

0.61 

5.71 

7.0 

1.396 

.0299 

28*0 

0.61 

5.75 

9.0 

1.322 

.0737 

28*1 

0.61 

5.72 

8.0 

l.*50 

.0*29 

28*2 

0 .65 

5.40 

5.0 

1.2*6 

.0327 

28*3 

0.65 

5.3* 

5.0 

. 1.232 

.032* 

28** 

0.65 

6.29 

5.0 

1.232 

.0331 

28*5 

C • 6 * 

5.71 

0.0 

0.635 

.0071 

28*6 

0.65 

5.37 

2.0 

o.e*6 

.0102 

28*7 

0.65 

*.92 

*•0 

1.125 

.OI 81 

28 *e 

0.65 

5 . *8 

*.0 

1.136 

.0191 

2849 

0.65 

6.03 

6.0 

1.2*1 

.0*97 

2850 

0.65 

5.?5 

e.o 

1.156 

.0796 

2851 

0.65 

5. SO 

7.0 

1.195 

.0627 

2852 

0.70 

6.16 

3.5 

1.053 

.0327 

2e53 

0.70 

6.01 

*•0 

1.015 

.0*61 

285* 

0.70 

5.49 

*.5 

0.983 

.0552 

2855 

0.70 

5.S8 

3.0 

1.05* 

.026* 

2856 

0.73 

5.63 

0.0 

0.751 

.0083 

2857 

0.73 

5.16 

2.0 

0.567 

.0257 

285e 

0.73 

6.07 

3.0 

0.876 

.0*63 

2859 

0,73 

5.65 

2.5 

0.520 

.0361 

296P 

0.50 

*.70 

0.0 

o.sei 

,007* 

2989 

0.50 

5.15 

*.0 

0.571 

.0130 

29*50 

0.50 

5.61 

5.0 

1.051 

.01*9 


CH 


-.157 
-.150 
- • 162 
-.119 
-. 11 * 
-.117 

- • l uy 
-.095 
-.083 
-.055 

- .05« 
-.087 

- • 07 0 
-.123 
-.118 
-.110 
-.101 
-.083 
-.063 
-.06* 
-.108 
-.101 
-.108 
-.099 

- • 092 
-.130 
-.129 
-.128 
-.137 
-.128 
-.131 
-.133 

- • 1 1 6 
-.117 
-.115 
-.157 
-. 1*0 
-.136 
-.158 
-.170 
-.175 
-. 1*1 
- • 155 
-. 12 * 
-.111 
-.107 


TABLE III pg 3 

RUN St'HHAPY 

AKES HI-12C 
IN 6 X 22 TuNKFL 


pun 

mfefp 

MCH 

NlNFEP 

REykCLOS 

nlneer 

ALPHA 

CL 

CD 

taAKE 

CH 

2991 

0.50 

5 .6 6 

6.0 

1.139 

.’0182 

-.101 

2992 

0.50 

5.52 

6.0 

1.271 

.0295 

-,oe2 

2993 

0.50 

5 . 2 1 

9.0 

1.313 

.0415 

- • 069 

2994 

0.50 

5.55 

10.0 

1.294 

.0587 

-.060 

2995 

0.50 

5.«0 

3.0 

0.890 

.0105 

-.117 

2996 

0.73 

4.94 

0.0 

0.735 

.0080 

-.163 

2997 

0.73 

5.65 

1.0 

0.860 

.0166 

-.168 

299e 

0.73 

s.oe 

1.5 

0.917 

.0209 

-.171 
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FIGURE 5 LIFT COEFFICIENT VS. ANGLE OF ATTACK 

MACH NO. = .600 


AERONAUTICAL 6 ASTRONAUTICAL RESEARCH LABORATORY 

THE OHIO STATE UNIVERSITY 
























































ORIGiMAL VPjJZ O 

OF POOR QUALITY 



FIGURE 12 LIFT COEFFICIENT VS. ANGLE OF ATTACK 

MACH NO. = .320 


AERONAUTICAL 6 ASTRONAUTICAL RESEARCH LABORATORY 

THE OHIO STATE UNIVERSITY 
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FIGURE 14 LIFT COEFFICIENT 'VS . ANGLE OF ATTACK 

MACH . NO. = .860 


AERONAUTICAL a ASTRONAUTICAL RESEARCH LABORATORY 

THE OHIO STATE UNIVERSITY 
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FIGURE 18 DRAG COEFFICIENT VS. LIFT COEFFICIENT 

MACH NUMBER = .6 


AERONAUTICAL a ASTRONAUTICAL RESEARCH LABORATORY 

THE OHIO STATE UNIVERSITY 
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FIGURE 20 DRAG COEFFICIENT VS. LIFT COEFFICIENT 

HACII NUMBER = .7 


AERONAUTICAL a ASTRONAUTICAL RESEARCH LABORATORY 

THE OHIO STATE UNIVERSITY 
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FIGURE 21 DRAG COEFFICIENT VS LIFT COEFFICIENT 

MACH NUMBER = .725 


AERONAUTICAL a ASTRONAUTICAL RESEARCH LABORATORY 

THE OHIO STATE UNIVERSITY 
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FIGURE 22 DRAG COEFFICIENT VS. LIFT COEFFICIENT 

MACH NUMBER = .75 


AERONAUTICAL 8 ASTRONAUTICAL RESEARCH LABORATORY 

THE OHIO STATE UNIVERSITY 
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FIGURE 23 DRAG COEFFICIENT VS. LIFT COEFFICIENT 

MACH NUMBER = .73 


AERONAUTICAL a ASTRONAUTICAL RESEARCH LABORATORY 

THE OHIO STATE UNIVERSITY 
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FIGURE 24 DRAG COEFFICIENT VS. LIFT COEFFICIENT 

MACH NUMBER = .8 


AERONAUTICAL 6 ASTRONAUTICAL RESEARCH LABORATORY 

THE OHIO STATE UNIVERSITY 
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FIGURE 26 DRAG COEFFICIENT VS. LIFT COEFFICIENT 

MACH NUMBER = .84 


AERONAUTICAL a ASTRONAUTICAL RESEARCH LABORATORY 

THE OHIO STATE UNIVERSITY 
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FIGURE 30 MOMENT COEFFICIENT VS. ANGLE OF ATTACK 

MACH NUMBER .500 


AERONAUTICAL 6 ASTRONAUTICAL RESEARCH LABORATORY 

THE OHIO STATE UNIVERSITY 
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FIGURE 31 


MOMENT COEFFICIENT VS. ANGLE OF ATTACK 
MACH NUMBER .600 


AERONAUTICAL 8 ASTRONAUTICAL RESEARCH LABORATORY 

THE OHIO STATE UNIVERSITY 
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FIGURE 32 MOMENT COEFFICIENT VS. ANGLE OF ATTACK 

MACH NUMBER .650 


AERONAUTICAL 6 ASTRONAUTICAL RESEARCH LABORATORY 

THE OHIO STATE UNIVERSITY 
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FIGURE 33 MOMENT COEFFICIENT VS. ANGLE OF ATTACK 

MACH NUMBER . 700 


AERONAUTICAL 8 ASTRONAUTICAL RESEARCH LABORATORY 

THE OHIO STATE UNIVERSITY 
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FIGURE 34 MOMENT COEFFICIENT VS. ANGLE OF ATTACK 

MACH NUMBER .725 


AERONAUTICAL 8 ASTRONAUTICAL RESEARCH LABORATORY 

THE OHIO STATE UNIVERSITY 
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FIGURE 35 MOMENT COEFFICIENT VS. ANGLE OF ATTACK 

MACH NUMBER .75 


AERONAUTICAL 8 ASTRONAUTICAL RESEARCH LABORATORY 

THE OHIO STATE UNIVERSITY 
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FIGURE 36 MOMENT COEFFICIENT VS. ANGLE OF ATTACK 

MACH NUMBER .78 


AERONAUTICAL 6 ASTRONAUTICAL RESEARCH LABORATORY 

THE OHIO STATE UNIVERSITY 
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FIGURE 37 MOMENT COEFFICIENT VS „ ANGLE OF ATTACK 

MACH NUMBER .SO 
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F IGURE 38 MOMENT COEFFICIENT VS. ANGLE OF ATTACK 

MACH NUMBER .82 


AERONAUTICAL 8 ASTRONAUTICAL RESEARCH LABORATORY 

THE OHIO STATE UNIVERSITY 
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FIGURE 39 MOMENT COEFFICIENT VS. ANGLE OF ATTACK 

MACH NUMBER .84 


AERONAUTICAL a ASTRONAUTICAL RESEARCH LABORATORY 

THE OHIO STATE UNIVERSITY 
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FIGURE 40 MOMENT COEFFICIENT VS. ANGLE OF ATTACK 

MACH NUMBER .86 


AERONAUTICAL 8 ASTRONAUTICAL RESEARCH LABORATORY 

THE OHIO STATE UNIVERSITY 










